Advising is a vital component of student academic success in college. This paper describes the design and creation of an electronic Student Academic Advising System (SAAS) to support conventional advising procedures. Use of this SAAS is intended to better guide students through educational process via the use of technology applications.
Introduction
The National Academic Advising Association (NACADA) defines academic advising as "a series of intentional interactions with a curriculum, pedagogy, and a set of student learning outcomes. Academic advising synthesizes and contextualizes students' educational experiences within the frameworks of their aspirations, abilities and lives to extend learning beyond campus boundaries and timeframes" (NACADA, 2006) . Consequently, academic advising in a university environment plays a critical role in student academic success by guiding students to make informed decisions about the courses of study that match their interests, abilities, and educational goals. This is assured by Light (2001) who stated that "Good advising may be the single most underestimated characteristic of a successful college experience" (p. 81). It is also supported by King and Kerr (2005) who stated that "academic advising is clearly a key factor in challenging and supporting students in making a successful transition to college, feeling a part of their institutions, and achieving their educational goals" (p. 320).
Although the relationship between student and advisor is one of shared responsibility, researchers confirmed that students need support from knowledgeable academic advisors to engage in effective educational planning and decision-making, and if this support is received, students will more likely continue to graduation. Marc Lowenstein (2005) has found in past research that "An excellent advisor does the same for the student's entire curriculum that the excellent teacher does for one course". Furthermore, through the advisor's in-depth understanding of the university culture, curriculum, and academic requirements, students are assisted with selecting balanced course loads that pave the most efficient path to graduation and enhance students' overall university experience.
Furthermore, in academic advising, face-to-face and telephone contact are not always possible or realistic, and e-advising answers those challenges. Waldner, McDaniel, and Widener (2011) also argued that "faculty advising needs to evolve to include online advising for one simple reason-that is where a majority of growth is taking place" (p. 553).
This paper explores the application of the Student Academic Advising System (SAAS), an e-advising tool that collects student data and stores it in a central database that gives both advisors and students quick, accurate, and extensive information about student study plans, academic performance, and goals. By addressing gaps in current advising programs such as lack of time to focus one-on-one with students, as well as course plan inaccuracies and inefficiencies, SAAS is expected to eliminate many of the challenges associated with traditional advising. While this paper sets forth that SAAS is designed to supplement advising and not replace it, the importance of e-advising on advising quality, timeliness, efficiency and student success is explored.
Related Work
In this section, relevant work in the use of computer-based advising in educational systems will be reviewed to spot the key issues that should be considered when constructing a framework for advising students in an e-learning environment.
Academic advisors help increase student success and engagement. Another key benefit of advising is student awareness of the courses they must take in their area of study to further their career goals (Claudia, 2005; Hoff, 2011; Heisserer & Parette, 2002; Hodges, 2005; Leavernard, 2011; Lotkowski, Robbins, & Noeth, 2004; Magolda & King, 2008; Blashak, 2010; Kernan & Wheat, 2008) . In addition, academic advising provides students with ongoing one-on-one interactions across multiple yearsand plays an important role in helping students make decisions at critical transitional moments (Holmes, 2004; Pizzolato, 2008) .
In a quantitative study conducted by Wlodkowski, Mauldin, and Campbell (2002) , 295 university students were randomly selected from two universities (Regis University and the University of Missouri in Kansas City) to participate. Study results showed that adult learners believe that improved advising would have a positive influence on student retention and might reduce the number of students leaving colleges before graduation.
In addition, in a recent study, Feghali, Zbib and Hallal (2011) studied a web-based decision support tool for academic advising. A total of 20 undergraduate students and five faculty members from Olayan School of Business in Beirut, Lebanon participated in the study, which indicated that the students had high levels of satisfaction with online advisors and believe that online advisors are effective, efficient, useful and helpful tools. Warren (2005) and Howard (2009) showed that the students were very satisfied with the advising services they received from student support services programs. Similarly, in a study conducted to determine the style of advising used by the current advisor and that preferred by the student, a total of 429 undergraduate students participated. The study's findings indicated that the students had a high level of satisfaction with the style of advising used by their current advisor, and that they preferred the developmental advising style (Hale, Graham, & Johnson, 2009 ). Developmental advising is to "understands advising as a system of shared responsibility in which the primary goal is to help the student take responsibility for his or her decisions and actions" (Frost & Brown-Wheeler, 2003, p. 234) .
Overall Description of the E-Advising System, SAAS

What is SAAS?
The Student Academic Advising System (SAAS) is a computer program that gathers all the necessary data about a university student's major such as study plan and student grades, and also collects the personal information of the advisors in a central database to help students plan what individual courses they need to take why and when, which frees up advisers' time to perform higher level advising. The database uses MS-SQL Server database version 2000 and MS Visual Studio tools such as VB.NET and Visual FoxPro. Figure 1 shows a snapshot of the SAAS main screen. 
The Benefits of SAAS
The SAAS program provides both students and advisors with benefits that saves time and enables more efficient planning. We can divide the benefits of the SAAS program into two parts: student and advisor (teacher) benefits.  Encourages them to think about a realistic graduation plan.
 Gives them the security of knowing their academic plans are accurate.
 Empower undergraduates to be proactive with planning their education.
Advisor Benefits
 Provides structure and accuracy through an interactive environment.
 Decreases the time faculty and academic advisors spend in overcrowded rooms meeting with many students who are asking basic questions that can be easily answered by using SAAS.
 Increases advising session productivity because all relevant information is displayed on the SAAS screen.
Using SAAS
SAAS is a flexible, user-friendly, and easy-to-install program. SAAS users fall into three groups: administrators, advisors, and students. The SAAS collects and displays all advising activities online, while protecting advisor and student privacy through security controls set up by the SAAS administrator. The administrator holds the database administrator role, and must have a technical background in SQL Server, Windows networking, and database programming. The administrator has the ability to grant advisors full access to the database of students in their advisee list so they can add, update, and view student records.
Students are required to register in advance to activate their SAAS accounts. The system requires that students input their full name, ID, major, and advisor ID along with an email address, which results in a system password being emailed to the student within 24 hours. Students are restricted to accessing only their personal records through password protection, and the system is designed to ensure that student records are only accessed by those permitted to see them. Figure 9 summarizes the SAAS usage process. 
SAAS Databases
The main purpose of SAAS is to automate the advisement process and facilitate it. To effectively accomplish this process, the database must maintain the most important data about students. This data is: 
Methodology
This study was designed to provide an explicit and clear answer to the following questions:
 Do Educational Technology students perceive e-advising to be more efficient than traditional face-to-face advising?
 Does Educational Technology students' experience with the e-advising change their perception of its effectiveness?
To answer the above questions, both qualitative and quantitative approaches have been employed in conducting the study. The framework for gathering the research data was varied: questionnaires and reports from students were used to support and explain the quantitative data, as well as simple qualitative data in the form of comments.
The independent variable was the integration of the e-advising system into the Department of Educational Technology (DET) program. The dependent variable of the study was the impact of the duration of exposure to e-advising on the students' perception experience and of the students' overall e-advising development scores.
The development of an e-advising system in order to facilitate student learning and address their needs requires continuous assessment and improvement. The design, assessment and modification of the e-advising effectiveness are a continuous and collective process (Aiken-Wisneiwski et al., 2010; Campbell et al., 2005) .
Accordingly, a 'waterfall model' was used. A waterfall model is a basic sequential software development process ( Figure 11 ). The steps to applying this model to SAAS can include:
 Acknowledgment by the institution that improved academic e-advising is desirable.
 Collecting comprehensive information about students, derived from numerous sources including student records, surveys, questionnaires, etc., in order to determine the academic advising needs of individual students.
 Ensuring that sufficient personnel and resources are available to address students' advising needs.
 Prioritizing academic advising needs and reviewing and modifying the suggested academic e-advising system accordingly.
 Designing and implementing an e-advising system evaluation process and implementing the SAAS.
 Collecting suggestions and feedback which is necessary to ensure wide dissemination of the results of the e-advising system.
 Modifying the system as needed.
Participants
The participants of this study comprised of 40 female undergraduate students, both UAE and Omani nationals, 
Evaluating the SAAS System
For continuous improvement of academic advising services, it was vital to evaluate the current advising system and improve it. Because surveys are the most commonly used tool in assessing student satisfaction of the advising experience (Carlstrom, 2012; Robbins, 2009) , in 2007 the authors developed an evaluation survey at AUST to gather information from student participants about their views of the academic advising program at ETD. The goal of this implementation was to analyze academic advising services from the point of view of the advisees and to revise the services to meet the students' academic needs and demands at AUST.
The survey was designed to measure the effectiveness of the traditional face-to-face academic advising process in the ETD at AUST in the first semester of the 2007-08 academic year. A sample of 40 students (the researcher's advisees) was selected to take the survey and was designated (G1). Based on the survey results, an SAAS system was developed and implemented for one year for the same group. This SAAS replaced traditional advising in the first and second semester of the subsequent 2008-09 academic year after which the same 40 students (G2) were asked to take the same survey given in 2007-08.
Starting with the first semester of the 2009-10 academic year, the research base were academically advised through both traditional method and using the e-advising tool (SAAS), and students (G3) again responded to the survey after the semester ended.
Using the Five-Point Likert Scale
To record their perceptions of the academic advising system, G1, G2 and G3 were asked to respond to a questionnaire, which consisted of eight Likert scale items. The response options for each question were: (5) Strongly Agree, (4) Agree, (3) Undecided, (2) Disagree; and (1) Strongly Disagree in addition to a comments section which allowed students to give specific feedback and suggestions. Using a five-point Likert scale, participants were asked to respond to the statements in Table 1 with regard to their perceptions of using academic advising system as a learning tool.
The questionnaires were distributed at the first (pre-test) and the last (post-test) meeting of the class. A total of (119) completed questionnaires were received over the three-year period from G1 (40), G2 (40) and G3 (39). 
G1 (N=40) G2 (N=40) G3 (N=39)
Item 5 Table 2 summarizes the results of the Likert scale questions (pre-/post-test).
The top common comments and feedback which were suggested by the students include: Table 3 provides descriptive statistics of responses.
As mentioned earlier in this study, perceptions regarding the usefulness of using the e-advising tool have been investigated through the use of questionnaires. In this matter, questionnaires were sent to students in three phases coded (G1) (G2) and (G3). After receiving back the questionnaires, responses were coded and analyzed using SPSS statistical package edition 16.
As it can be seen in the table, students perceptions are changing positively in terms of means of responses when comparing (G1) (G2) and (G3) for all questions attempted. For example, in question 1, mean response was 2.25, 2.75 and 3.97 for G1 G2 and G3 respectively.
However, the positive difference of students' responses in G1 G2 and G3 were tested using Kendall's W test of differences. Table ( 3) provided below presents the results of the test. As seen in the table, students' perceptions regarding the usefulness of the use of the e-advising tool were positively and significantly different with regard to the three phases G1 G2 and G3. All questions were significantly different at the 0.001 level. These results provide conclusive evidence that those students' perceptions regarding the use of e-advising are significantly positive in general. The above results affirmed that students differ in their preferences for academic e-advising. It is no surprise that some students favor specific features of the e-advising system (SAAS) which include:
(1) Student profile To asses student preferences towards SAAS features, students were asked to rate the importance of each feature based on their importance and contribution to their academic performance.
Therefore, participants rated these features on a scale from one to five, with one referring to the least important of SAAS features, and five referring to the most important in helping participants pursue their university education. In order to compare these responses, the data were ranked and analyzed to find significant differences in the responses of the three groups. Taking those average scores, the researchers ranked the features from one being the top average score to seven being the feature with the lowest average scores for each of the three groups. An average of all the rankings was then taken (Table 5) . Table 5 shows the respondents' ranking of the top features as collectively ranked.
The three groups as a whole considered that "ideal scenario for registration", "schedule builder" and "GPA calculator" were the most important features. While all respondents were fairly equal in their perception of the three top features, there was a wide variation in the rankings of the top feature: G1 ranked "ideal scenario for registration" and G2 rated "Schedule builder" while "GPA calculator" as the most beneficial feature.
The disparity in perceptions and feature preferences could possibly be as a result of the different experiences that the three groups have undergone as they transitioned from being 'hesitant' second-year e-advising users (G1), to 'proficient' e-advising users in the fourth year of their academic program (G4). Chart 1. Participant ranking of e-advising features
Summary and Discussion of Results
Survey score results showed that the satisfaction percentage for the traditional method of advising measured 41.75%, while the percentage for e-advising alone was 61.875%, and for both systems together (traditional and e-advising), the percentage of satisfaction from respondents reached 78.687%.
www.ccsenet.org/cis Computer and Information Science Vol. 7, No. 1; 2014 Chart 2. Effective academic advising increases student satisfaction rates Description: Results confirmed that respondent students preferred e-advising and traditional advising methods used together.
Although the data collected signified that participants realized a good degree of usefulness from the e-advising system, analysis of the primary data concludes that students appear to favor mixing/blending the e-advising system with the traditional face-to-face approach to academic advising. Thus, participants' attested that mixing/blending approach to an e-advisor plays a key role to students' perception, academic success and a positive role in reaching graduation.
Recommendations
Driven by the study results, the plan moving forward is to extend the SAAS to accommodate more usage scenarios. Future plans encompass the following aspects:
a. Arabizing the current version of the SAAS b. Incorporating advisor and student feedback about the SAAS c. Adding important dates and university events d. Addressing unusual cases in advising by making the students aware of:
 Courses that are not offered every semester  Modification in courses' number of credits, names and numbers, prerequisites/co-requisites, content, etc.
 Courses that have to be taken before/during/after a particular semester within a specific degree program
Future Challenges
 Interactive Registration System: promoting positive interaction/relationships between adviser and advisee by allowing the student to have an active degree of input into timetable planning. This can be achieved by creating an interactive academic advising experience through an interactive registration system.  Orientation Videos: adding 3-5-minute orientation videos that can assist students with navigating through the e-advising platform. This can be achieved using video software programs such as Windows Movie Maker, Nero.
